Interleukin-15 gene therapy and the mammalian target of rapamycin inhibitor everolimus inhibit the growth of metastatic breast cancer.
Novel methods to control and treat metastatic breast cancer are needed. Interleukin (IL)-15 is a promising cytokine for cancer immunotherapy, and everolimus is an orally administered mammalian target of rapamycin (mTOR) inhibitor, which is already approved for cancer treatment. In the present study, we investigated the efficacy of IL-15 gene therapy and explored the possibility of combining IL-15 therapy with everolimus to treat metastatic breast cancer. A plasmid encoding IL-15 and everolimus were given to mice inoculated with 4 T1 mouse breast cancer cells. Tumor size and metastasis were monitored to assess the effect of different treatment regimens. Immunohistochemistry was used to detect CD4⁺, CD8⁺ and NKG2D⁺ cells and also the expression of Ki-67 in tumor tissue; these analyses helped establish the immunization status and tumor proliferation rate of different treatment groups. Terminal deoxynucleotidyl transferase dUTP nick end labeling assays were performed to assess cellular apoptosis in tumor tissues. Both IL-15 and everolimus significantly decreased tumor size. IL-15 gene therapy increased the proportion of CD4⁺ T and natural killer (NK) cells but had no effect on CD8⁺ T cells. By contrast, everolimus decreased the number of CD8⁺ T cells but had no effect on CD4⁺ T and NK cells compared to the control group. Both IL-15 and everolimus decreased expression of Ki-67 and increased rates of apoptosis. Although effective on their own, no synergistic effect was observed with a combined treatment of everolimus and IL-15 gene therapy. IL-15 gene therapy was potentially useful for the treatment of metastatic breast cancer. The possibility of combining immunotherapy with everolimus requires further study.